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an ele>ated tank and about 2 miles of mains, with 125 taps. 
The a•erage daily consumption is 30,000 gallons. 

E.tira.-The village well at Exira (population, 787) is sunk in 
the ri •er bottom to a depth of 28 feet, the last 2 feet of which is 
in gra•el. It is 10 feet in diameter, is cased with brick, and 
fills with water within 8 feet of the surface. Approximately 
8,000 rrallons are used each day, but the well would easily pro
vide se>eral times this amount. When the waterworks were in
stalled, a series of 2-inch wells were driven to the same bed of 
gravel, but were not as satisfactory as the large well used at 
present. The waterworks include ~ standpipe, three-fourths 
mile of mains, 10 fire hydrants, and about 35 service connections. 
The water is said to be very hard and is used by only a small 
portion of the inhabitants. 

y· "allton.-The village of Kimballton (population, 271) bas 
a t J of waterworks which draws from a well and includes 
one-tuth mile of mains, 4 hydrants, and 12 taps. 

CASS COUNTY'. 

BY HOWARD E. SIMPSON AND W. H. NORTON. 

TOPOGRAPHY AND GEOLOGY. 

Ca s county is near the southwest corner of the state, well 
up the -western slope of the Missouri-Mississippi divide. 
· Topographically it is a drift plain, sloping gently south
westward, cut in every direction by the channels of min.or 
Jtrcams. Nishnabotna and Nodaway rivers flow southwest
ifard across it in wide, deep, preglacial valleys, which they 
1ar-e cut in the underlying rock and recut . in the soft drift 
!O\<Or. 'l'lle upJancl slopes to the north and east grade into 
~cntly rolling prairies; those to the south and west show more 
~umplete dissection and more mature drainage than those on 
he ern side of the divide. 
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In the Yalleys of Nishnabotna and Nodaway rivers the drift 
rests on arboniferous strata, here chiefly a series of heavy 
shales nlter~ating with thinner beds of hard limestone (Mis
souri stage). Over a large part of the county the drift rests 
on Cretaceous sandstone. known as the Dakota, which rests un
conformably on the Carboniferous. On the uplands the drift 
has an average thickness of perhaps 200 feet, and consists of 
heavy beds of till overlain by a comparatively thin mantle of · 
loess. Heavy deposits of sand and gravel are found in the 
bottoms of the larger valleys. 

' • . UNDERGROUND WATER. 

SOURCES. 

The water-bearing beds utilized in Cass county are the al
luvial sands and gravels, loessial sands, drift sands, the Da..: 
kota sandstone, and the limestone .of the Missouri stage. 

In few parts of Iowa can so satisfactory supplies of water be 
obtained at so slight cost as in the gravel-filled valleys of tlie 
southwestern part of the state. The sands and gravels that 
fill the valley bottoms of Nishnabotna and ~odaway rivers 
and their larger tributaries to depths of 50 to 100 feet afford an 
inexhaustible supply of good water at depths ranging from 20 to 
100 feet. The water is generally obtained by driving 11,4, -inch 
pipe shod with a three-foot point covered with No. 60 gauze 
mesh. The expense of such a well complete, with pump, is $15 
to $25. Rarely is the sand so :fine as to fill the point and thus de
stroy the well. When it does, the pipe may be drawn, the point 
cleaned, and the whole again driven. 

On the uplands, especially 'in the eastern part of the coun
ty, where the loess is ·comparatively thin, many shallow well • 
-obtain water from sands undfr the loess. In the western part, 
where the loess is thicker, many wells de not pass through tl> 
loess, but depend entirely on the slow seepage from this por
ous clay. Wells in the loess and its mi.derlying sands are very 
likely to be contaminated by drainage from the surface. 

recycled paper N'IIIUf!) mut rn~irunml'nt 
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In all parts of the county an exc<'llent supply of water may 
be obtained from the o-run'L at th' base of the drift at depths 
of 100 to 225 feet. The head is r latively low but strong. Many 
wells ohtuin a scant but who! omc upply from seepage and 
from loenl and layers that lie nt different depths within t~e 
till. Whe~:e cultivation and artificial drainage ha\e lowered the 
grounll-water level, dug wells have been dug deeper, and .bored 
well filled with large tiling or sew-er pipe extending down to 
lower gravel of the drift ar<' \·er)' common. The gravel be
tween the drift sheets also yields water. 

The Dakota sandstone is an aquifer of the first order and 
rarely fails to yield excellent wnter at depths ranging from 
150 to 300 f-eet. I 

The limestone of the ~Iissouri tao-c affords a scant supply 
of hard water thf,it is eldom utilizetl. It is important only on 
the slopes of the larger valley w-bere the Dakota sandstone 

b eu -eroded aw-ay. It is rnr ly reached within 250 feet of 
tue surface. 

CITY AND VILLAGE UPPLIES. 

Anittt.-Tbe public water . upply of .\nita (population, 1,118) 
is obtained from a 207-foot w<'ll, which draws excellent water 
from th Dakota sand -tone. It is · mewhat hard and is said to 
pit th boilers. The water is pnmp ,d by ga oline engine into 
elevated tanks, from which it iH d li\·ered over the entire town 
under direct pressure of 50 ponnu . · . 

Atlantic.-The public supply f .:\tlantic (population, 4,560) 
is owned by the city. It is drawn from 30 drilled and drtven 
wells, ranging in depth from 52 to 6 feet and in diameter 
from four to six inches, located in the "bottom ·, of Nishna
botna river. The drilling is done in . ide a tube, the well being 
pumped out and the tube dri,·cn n few inche or feet at a time 
until it reaches a suitable aquifer, into which drilling is contin
ued a foot or two to fori:n. ·a collecting porket. A Cook strainer is 
pushed to the bottom and fix d on th<' eud of the driven pipe. 
The wells are connected With T 's to nir chambers and so con
nected in groups and series that any individual or group may 
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be cut off, the caps may be 'removed, and the sand pumped out 
at will. One of the 30 wells never produced· at all, and thi 
well and two others whose casings were broken in cleaning haY 
been cut off. 

The water-bearing bed, a sharp white sand with some graYel, 
lies 50 to 86 feet below the surface. Above it are many lay r . 
of clay silt alternating with beds of sand and gravel, some of 
which are water bearing. Several years ago fifty three-in ·h 
drive points penetrating som~ of these gravel layer were 
utilized, but they were abandoned on account of the insufficiency 
of the supply. The series could be pumped dry in about one 
hour. 

When not pumped the water in the present wells ordinarily 
stands 13 feet below the surface, but the level varie with 
weather and rainfall. The wells re pond within 24 hours to 
heavy rainfall or rise of river neaJ; by, but the water level low
ers much more slowly than it rises. Under emergency pumpin r 

the water level has been lowered to 28 feet below the surface. 
The water in these wells is distributed by direct pre sure 

through 13 miles of mains to 104 fire hydrants and m~re than 
1200 taps. Four-fifths of the inhabitants of the city are sup
plied. The daily use is 500,000 gallons ; the daily capacity of 
the plant is 2,500,000 gallons. The wnter pumped at niglit in 
excess of ~hat used overflows info a reservoir where it is held 
in reserve for emergency. In case of fire the water from this pond 
is forced directly into the mains ana the pressure is raised from 
80 to 155 pounds. The contamination of the city main with 
stale water from the pond is the unsatisfactory feature of thi 
otherwise excellent system. 

The water has been used in boilers and for manufacturing 
purposes by the Chicago, Rock Island & Pacific Railway, the 
electric light company, laundries, c.1nninn- factories, starch fac
tory and others, and, is on the whole, very satisfactory. It pre
cipitates, on standing, a small quantit of the red sediment that 
is commonly found in drift-gravel wntC'r ' and ome firemen find 
it helpful to use a small amount of boil<'r ompound. 
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A prospect hole, drilled in 1888 by Rust Artesian Well Com
pany of Ithaca, New York, for the Atlantic Coal & Mining Com
pany, goes down 1,310 feet. The elevation of the curb above sea 
level is 1,150 feet. No record was preserved of water-bearing 
beds, as the contract required a dry hole at all times. It is said 
that drilling was stopped because the pressure became so great 
that it caused the casing to collapse. The hole is situated a 
short distance east of the railway station. 

Samples of the drillings of this boring were placed at the dis
posal of the Iowa Geological Survey by Seth Dean of Glenwood. 
In the following Nlcord of strata determinations those in quota
tions are supplied by Mr. Dean; those marked Mth a star are 
from the manuscript record of Mr. E. H. Lonsdale: 

Record of strata in deep wen at A.tlcmtic. 

Pleistocene (no aample) ·-----------------------· OarboDlfero111: 
PeDDIJivanlan ('1!5 feet tbldl:; top, 1,025 feet abon ~ea Jevei}

"Sbale, blne" 
"Shale, craveiiJ" 
"Shale, red and blue, craveiJJ" • 
"Llmstone, cra7 aandJ'' 
"Shale, red and blue, wftb ~·~tone"------------
"8bale, craveiJJ" .~;--::~7":=-~::--::=-:--:::=::-:::::-.=:;:::-~---
.. Sbale purple, dark drab and creen. 1ble, unctuo111; wftb pebblea (lin 

llmstone, one vltreolll aan~tone. one coal)"·---
"Sbale, craveiiJ'' 
"OiaJ, mottled red and blue"------ ----~ 
••Bbale, blae'' _ -+---
"Shale, red and blue, wftb &T&'fel" --L-
"Sbale, blue, wftb alate" • 
"8an~tone and abale" ---------------·
"Slate, black; aoapatone, blue and creen"------------
Rhale. varicolored. creen and reddish; 11ulle, practlcall:v noncaJeareoul 
"8an~tone" 
··shale" __ 
"Shale and llmstone" ---:--
"Shale, varicolored, ~ and reddlab; 11ulle, practleall7 110~ 

Peet Peet 
11!15l U&t 

: I 1110 
1116 

6 1 !(XI 
16 21& 

I> til) 

6 !t6 

S5 !eo 
50 110 
ao 340 
16 156 
6 aeo 
6 156 

tlO ,16 
6 •20 

10 430 
6 .as 

16 460 
16 .. 

---- -····-»- ---~ e,areoOJ .. 
"OI&J and aoapatone"------
••saodatone" 
"Shale, blue" ---------------------~ Shale, dark &T&J, v~ 1ble1J JAmlnated, aomewhat ealcareolli.----
"San~ne, or aand7 llmeatone" . ---
Shale, dark Cl'&J -------------------
Sbal.e, dark brown·cr•7, noncalcarcoua, arenaeeo111, p:yrltlfttolli.----
Sandstone, brown, ~hlJ terruc1Do111 ------· 
" a.nd.Jtouen -------,---------------··· "Sbale, aand7" I 
" andstone, ·~ 11ne" _I 
"Shale and llate" •••• 

1 Shale, Iron cray 1bleiJ lamlnated, noncaleareo111 ------·-· ···· 
"Sandatone, wbfte, vel'}' 1lne"---------------·-···-· 
•Ciar. blue, wltb na'"el.--------------------··-· 
•Sbale, aandJ -----------· 
•sandatone ----------------------------······· 

hale, ftnelr arenaceous. ocherous; some black --------·-··-··· ' 
Sbale, black, carbonaceo111 -------------------·-· 
•Sbale, blue, and alate ------------------------·-···· 
71 

25 110& 
u lil7 
23 640 
10 650 
15 &115 
20 68S 
6 6UO 

10 eoo 
30 CI30 
!10 8CIO 
15 m 
10 e& 
10 41!1S 
n 110 
16 '126 
G 7!10 

10 7«1 
10 ?tlO 
10 7110 



, 

11 22 UNDERGROUND WATEH HJ<;:-;ontt'J·: OF IOWA 

Becorcl of strat4 in dup well at Atlt111Ji Continued. 

I TblckneR I ~ptb 
--------------------

•Shale, yellow, cravelly ------------------------------
SIUlcbto~, cray, of doeat craln, with mueb black 1halr; Untlll<' at 800 

IUld 815 --------------- - -
•IJmeat.oDe aandy . ---------------- -----------
•saudatoue, brown -----------------------------
•SIUldatone, cray -------------------------------ll.lululppl&ll (~ feet tblck; top, 800 feet abo\·e aea I \'o•I)-
IJmeatoue, wblu, nonma&Dealan; white cbut eoostltutea the bulk of 

the aample _ ------------------
Limeatoue, blne·cr•:r. arcWaceoua; qnart.zoae residue, \\Jill large fra&· menta of dark abale; probably from above _________________ _ 
Limestone, yellow·cray; sample chiefly dark bro'l\o lllnt \\lth some cbal· 

cedonlc aiUca; a very Uttle quartz saud..----------------------
Pllilt, brown-cray, calcareoua; aome ebalccdonlc IUca; mueh abale In 

fra&meota ----------------------------------PUnt, cray and blaelt ebaleedouy; druay quartz; eou1e sha le. _____ _ 
l"llnt, broWD, ealeareoua; aome chalcedony; a llt tie ahi\Je.. __________ _ 
J'Unt and chalcedony; li aamplea; drlllln&'a largely milk·\\ hlle, traua-

lueent chalcedony, 111'1tb brown calcareous Clot and omc Jlmeatone ••• 
IJmeatoue, nearly wblu; much white chert; 2 llllll lllra.------------
Obaleedony IUld IIIDt; drlllln&'a remaiDin& after original wa hlug made 

up of ebalcedonle alllea and blue-crar and rcUow alllcrou~ fraemeuta 
wbl b effervesce Ia cold dilute h.rdrochlor1r ' acf.J. hut olu not dl -atrcrecate; pure limestone pract!caUy ab rat _________________ _ 

Shale and IIJDt; &bale, blue-cray, eomrnhat calcaN'ou~------------
IJmeatone, aoft, U&bt yellow-cray; wltb alllca as al10ve, and 111me fraame»ta of abale; 4 aliJDPiea_ _____________________ _ 

IJmeatoue, broWD; much wblu ebUL---------------------
IJmeatoDe, Uebter colored: dr!Uluea chiefly chert; onlr tlo at sand 11 Umestone IUld even tb.la Is aiUceoua _________________ _______ _ 
IJmeltooe, ll&bt y~01r, nearly pure; cooslderahlr >hnl~ In ,,nnll Ira&· 

menta ----------------------------------------
IJmeatone; aa above; much. chalcedony and chcrt •• ---------------LimeatoDe, wblte, ebalky, and Debt yellow ________________ ______ _ _ 
Obert; drllllD&'s of chert aDd ebalcedooy: at 1 .14~ frrt a f~w muDded 

cralD of erystaWue quartz and particles of 1\n~ ~;ruined •aodatone; 
4 samples, all of whleb Ia mau elterr<' C'f' fl'ffl~· In nrloL •• -----

J'Unt; black, yellowL and red IIIDt &lid juper, llith aand of roUDded 
cralnl of quartz; uacmeuta of limestone, chert, and chalcetlony __ 

1Jmelto11e, blue-cray, cherty, and areWaecoua ____________ _ 
Obert, wblu IUld broWD; aome abale In umple.---------·-
LI.Jnefione, cherty; cray In maiiL------ ------------
IJmeatoue; alllceoua material eo111tltotea one-tenth of saml'lr by welcht 
Chert and shale, butr; tbert efl'ervescent; shale pink, ID fiDe gralnl, 

bot all&btly ealeareoua -------------------------·--
Llmeatoue, bl&hiY areoaceoua and allleeoua; chert and ehal~ony; two-llftba of aample by wetcbt ID!olnble. ______ .L ____________ _ 
SIUlcbtoDe, bl&hly ealelferoua; llmeatone arCDai'I'Ous; quarLI: In mlllou 

anrular partlclea; wblu and yellow-era:,; 2 ••ml'I••----------
Dnonlu f (fO feet peoetraUd: top, 1!0 feet below aca ln·cl): 

Shale, fine, Ucbt cra:v, ealeareoua ----------------------
!Jmeatoue, eream-yellnw, rather hard; In &D&Uiar aiUld.------------

\ . 

Feet Fee~ 
fO &oo 

25 8!5 
6 830 
6 835 

16 850 

as 865 

71i ueo 
li DGii 

10 D'l~ 
li 18> 
6 1185 

45 1,030 
15 1,045 

80 1,075 
6 1,081 

fO 1,120 
6 l,US 

6 1,130 

li 1,135 
li 1,140 
li l ,H 5 

26 l ,liO 

10 1,180 
10 l,llllo 
10 1,100 
25 1,225 
20 1,245 

10 l,!lili 

li l,ICIO 

10 1,270 

16 1,281i 
26 1,310 
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Griswold.-The town of Griswold (popnlati~n, 949) is sup
plied from a 200-foot drilled well which draws its water from 
drift within 70 feet of the surface. A standpipe is used for 
storage and the water is distributed through 1'%, .miles of mains 
at pressure varyi.rig from 35 to ioo pounds. 

Lew.is.-The water supply of Lewis (population, 603) is chief
ly fro~ wells ranging in depth from 40 to 70 feet. The public 
supply is drawn from a dug well seven feet in diameter and 6~ 
feet deep, in which the water stands 50 feet below the surface. 

c 
The well ends in sand and gravel overlain for almost the entire 
depth by clay. The water is distributed from an elevated tank 
under direct pressure of 43 pounds through nearly one mile of 
mams. 

A well drilled on a valley slope in 1900 as a prospect for coal 
and artesian water passed through seven feet of Dakota sand
stone, probably the edge on the valley side, and· continued down 
through Coal Measures to a depth of 562 feet, where it was 
abandoned. An excellent spring flows from the sandstone out
crop in the bluffs bordering Nishnabotna river and furnishes 
water for drinking and bathing at a summer resort establi~hed by 
Mr. D. W. Woodward. 

Marne.-At Marne (population, 266) domestic wells are sunk 
30 to 60 feet to sand layers in the drift. Many of the stock wells. 
demanding a larger supply, are. sunk to the 'lower tb-avel lay
ers, about 200 feet. The city well supplies an elevated tank 
from which water is distributed by direct pressure of 25 pound11 
for fire, street, and domestic purposes. 
Ma~sena.-At Massena (population, 490) there are few deep 

wells, most of the people relying on bored. wells 20 to 60 feet 
deep. The city has no other supply than that afforded by open 
cisterns and hand pumps. 

WELL DATA. 

· Information in regard to some of the' typical well in Cass 
county is pre ented in the following table: 
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Owner LocaUon 

T. 78 N_.1,_R. 85 W. 
(FraDJWD), . 

B. B. Bell-- SW -l ~ee. 2L-

T.7CI N., B. 87 W. 
(WI sblDJrtoD). 

w • .B. Bern'_~-~ sec 7-
w. J. Copcl:tnrl ::>.E.l sec. u__ 
Julius Xlrl:pat· NE.l sec. 10.-

rlck 

T. 74 N., B. 87 W. 
(Pie&I&Dt), 

TO'II"Il of Gm· Gr!S11'old --
wold. 

Town--. --- do-

T. 711 N., B. 80 W, 
(Bear Grove): 

Sam Deverns -- s mllel aontb of 
Atlantic. 

T. 74 N., R. 86 W. 
(Gron). 

P. 0 SebalD_ 8E.i RC. !SI
Bert J'roat __ NE.l aec. J.g __ 

Polll: BJl'd -- NE.i aec. a_ __ 

0. v. WDder._ 5 mnea aonth of 
Atlantic. 

2'. 77 N., B. 8!5 W. 
(Benton). 

Tbomaa Xell7 • & mDea IOtltb· 
east of Bray
don. 

t'. 77 N., B. 87 W. 
(Brfrbton). 

L. 8. ADen.- NW.i sec. 80.-

r. 77 l!f, B. 80 w. 
(Pymoaa}. 

• Wln4eld WUbur 7 mnea north of 
Atlantic. 

r.75 N., B.U W. 
(:Maaeena}. 

W. 8. Sblelda.. Z..'W.i sec. 82.... 

T.74N.lB.UW. 
(VlctorlaJ, 

John Bo!Ra - NE.i aec. 20---

T. 77 N., B. 34 W. 
(Grant). 

Town ---- -- A.nlta -----

T. 7S N., R. 87 W. 
(0&11). 

ToWD ----- •. Lelrla 

., 
.ac 
u It 0 .. 0 0 Remarks: 
,g 

~!:' :X (Lop ~lvco lo feet) 
~ ~ .. "' ., ... 
"' "' ="' ... 
2: .. o::S .... 

A ao• lllu 

~ J'eet :reec I 
1811 ---Saod ---- l'IV Upper water bed at 

.0. 

228 --- FIDe .. nd ___ 160 VerT bard water. 
l!iO ----Drift .. na __ ----
18> ---1--- do ---- J.JO 

100 

200 

100 "Blue rocll:" -- 70 VaJle7. 

'iO Dr 1 f t aand· --- No watu btlow drfft 

100 No water ---· _____ ln U1116tone and 

ahale. 

no ---Drift aand - 80 Good atroiiC weD. 
218 ----Sand ------ lGS 
160 124 Sandawne (Da- Drift, 124: wbltl 

l:ota). aandawne, 4: m 
I&DdltOD&, II: 
ahale, &. 

123 123 Drift aand and _ Abundant water fD 

247 

824 

..nd and naftl 
nanl. onr Jlmea\0111, 

I 
245 Sandatone (Da

kota). 

234 -- do -----

I 

120 Stronc well, &ood 
water. 

1111 Llmeatone (1(• 
aonrl) at !47 filet, 

:100 Water ID ern1oe of 
UmeatOOI. !50 ,8~=~ (.lOa· 

178 No .... atu --- --- lU.o:.atoae 

Do. . f111 1-- do --:-----

1n Sandstone CD•· tn 
l:ota). · 

BIUtop: ~~. 
171: Dal:ota aanG
atooe, Ill; Um. 
atone (~Oarf) at 
!07 feet. 

'iO Lfmt1tone (Mia 
aonrt). • 

---- Bru.lde: Pltlatoeme, 
'IV; Dall:ota aanG
atooe, 7; Oerbontf· 
erow , 411:1 . Water 
In limestone at Ill • 
.lbandooed bteauae 
of e ... tu: 4I1DI4 
tor eoal . 

I • 
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IOWA GtOLOG :AL SURVEY 

-------------------------------:..------- ---- - - ----- -- --- ----·- ·------

Missouri group 

--------------------------------------------------- ------·-----

Des Moines group 

----------------- -----------

Mississippian 

------------------

-------------------------

. 
' .. 

PlATE XVIII 

------ -- -·---- --- -- ---------- ------------------------------------------ ------ DeYonian (?) --- --- ---------------------------------------
Silurian 

GEOLOGIC SECTION m:rwEEN BEDFORD AND GLENWOOD, IOWA 
By W. H. Norton-




